Our results indicate, that the overexpression of the novel d4,5 isoform could be associated with a TFAM transcript level dependent increase in ND1, ND6, and 16S transcripts as well as mtDNA copy number. This was not the case with the d5 isoform. Neither d5 nor d4,5 overexpression had a significant influence on fibroblast survival and induction of the CD in consequence of irradiation with a solar simulator. Background: Detrimental reactive oxygen species (ROS) production has been implicated in the process of ageing as well as in fatty acid-induced oxidative stress. Mitochondria are the main site of ROS generation and have been controversially discussed as the origin and target of age and diet-related ROS damages. In the present study we examined the effects of high fat diet feeding on mitochondrial function in the liver and skeletal muscle in three age groups of mice.
Background: Detrimental reactive oxygen species (ROS) production has been implicated in the process of ageing as well as in fatty acid-induced oxidative stress. Mitochondria are the main site of ROS generation and have been controversially discussed as the origin and target of age and diet-related ROS damages. In the present study we examined the effects of high fat diet feeding on mitochondrial function in the liver and skeletal muscle in three age groups of mice.
Methods: Male juvenile (8 weeks of age), young adult (16 weeks of age) and aged (52 weeks) C57BL/6J mice were fed either a control diet (12% energy from soy oil) or high fat diet (12% energy from soy oil + 35% from palm oil) for 9 weeks. Liver and skeletal muscle mitochondria were isolated and analysed for rates of ROS production and oxygen consumption (OCR) as well as membrane potential.
Results: In liver mitochondria of high fat-fed mice respiring on succinate (state 3 and 4) ROS production rates were elevated whereas in skeletal muscle mitochondria ROS production was not affected by diet. This was true throughout all age groups. Furthermore liver mitochondria from aged mice exhibited higher ROS production rates at state 3 OCR compared to juveniles and young adults. In liver a positive correlation was observed between OCR and membrane potential but neither of these two parameters was affected by age or diet. With increasing OCR (and membrane potential) the ROS production rates increased as well. Notably in the high-fat diet condition ROS production rates (state 4) were elevated at any given OCR (or membrane potential) compared to the control diet. ROS production in liver mitochondria of high fat-fed mice was not increased when using complex I substrates (pyruvate and palmitoyl-carnitine) instead of succinate.
Conclusion: We conclude that mitochondria isolated from high fat-fed mice are fully functional regarding maximal respiration and membrane potential. Based on our observation of high fat dietinduced ROS production rates mitochondria in liver appear to be more susceptible to fatty acid induced oxidative stress than in skeletal muscle. Age-related increases of ROS production rates in liver mitochondria eventually reflect the first signs of chronic oxidative stress which are, however, not amplified by high fat diet feeding. Mutations in mitochondrial DNA (mtDNA) are thought to contribute to aging as mitochondria play a central role in cellular processes including, activation, proliferation, oxidative stress and apoptosis.
However, due to the lack of any appropriate models, the direct evidence of the association between single mtDNA mutations and mitochondrial function/cellular senescence is still unconfirmed. In our work, as a first step, we investigated the role of mtDNA mutations in cellular energy levels in immune cells at different life stages. To study this, we evaluated the ATP, ADP and ATP/ADP ratio in the splenocytes of a series of mice strains that exhibited distinct mtDNA mutations (conplastic strains) at 3, 6 and 12 months old. Both intracellular ATP and ADP were measured, followed by the calculation of the ATP/ADP ratio.
At 3 months of age, all strains demonstrated higher levels of both ATP and ADP. These levels were significantly reduced in mice advanced in age. However, mice carrying different mtDNA mutations demonstrate a wide range of ATP and ADP levels. In particular, male mice with a cytochrome b mutation (nt15124A/G; C57BL6/Jmt 129S1/SvlmJ ) showed significantly higher levels of ATP compared with male mice with a reference strain at 3 months (p = 0.035). This trend was also observed in female mice with a ND5 mutation (nt11902T/C; C57BL6/J-mt BPL/1J at 3 months old (p = 0.021)). Interestingly, these strain differences in ATP and ADP levels were distinct between strains (n = 6/strain) at 3 months old.
In conclusion, our data presents direct evidence that a single mtDNA mutation influences mitochondrial bioenergetic functions in immune cell in mice. 
